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Abstract
Objective: to describe the characteristics and survival of the oldest old in England and Wales.
Design: retrospective analysis of the oldest old from a population-based cohort study.
Setting: population-based study in England and Wales: two rural and three urban sites.
Methods: two types of analyses were conducted: (i) a descriptive analysis of those individuals who were aged 90 years or
more, and 100 years or more, and (ii) a survival analysis of those who reached their 90th, 95th, or 100th birthday during the
study. Median survival time was calculated by the Kaplan–Meier method. Effects of socio-demographic characteristics on
survival were evaluated using the Cox proportional-hazards regression model.
Results: in total, 958 individuals aged 90 years or more, and 24 individuals aged 100 years or more, had been interviewed at
least once during the study. Twenty-seven per cent were living in residential or nursing homes. Women aged 90 years or more
were more likely to be living in residential and nursing homes, be widowed, have any disability or have lower MMSE scores.
The centenarians were mostly cognitively and functionally impaired. The median survival times for those reaching their 90th
(n = 2,336), 95th (n = 638), or 100th birthday (n = 92) during the study were 3.7 years (95% CI: 3.5–4.0), 2.3 (2.1–2.6) and
2.1 (1.7–2.6) years for women, and 2.9 (95% CI: 2.6–3.1), 2.0 (1.2–3.1) and 2.2 (0.5–2.3) for men, respectively. Those living
in residential and nursing homes had a shorter survival when aged 90 years, with similar non-signiﬁcant effects for those aged
95 and 100 years. After the age of 100 years, the high mortality rate and small sample size limited the ability to detect any
differences between the different groups.
Conclusion: even at the very oldest ages, the majority live in non-institutionalised settings. Among the oldest old, women
were frailer than men. Being male and living in residential nursing homes shortened survival in those aged 90 years or more.
Keywords: centenarians, nonagenarians, characteristics, survival, risk factors
Introduction
People are today living longer, but relatively few studies
concentrate on the oldest old. Life expectancy is increasing
steadily in the United Kingdom and the current average life
expectancy at birth is 81 years for women and 76 years for
men [1]. The fastest growing section of the population is the
oldest old. The number of centenarians is increasing by 7%
per annum [2]. In 2003, almost 400,000 people in the United
Kingdom were aged 90 years or more (0.7% of the total
population). Projections show that there are expected to be
984,000 people aged 90 years or more in 2031, representing
1.6% of the whole population [3, 4].
The oldest old are more likely to experience frailty, illness
and dependence in comparison with younger old people
(those aged 65–84). A large body of research has described
the demographic characteristics, physical health, cognitive
impairment, disability and self-perceived health of the oldest
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old [3, 5]. The oldest old have signiﬁcantly worse physical
function, cognition and social functioning than younger old
people. Among the oldest old, women outnumber men with
a sex ratio of more than 3:1 [6]. The oldest old are less likely
to live with a spouse or partner, more likely to be widowed
and to be in worse physical function, cognition and social
functioning than younger old people [3, 5].
Some risk factors for mortality are similar to those
in younger old people, including age, sex, marital status,
cognitive impairment, disability, self-rated health, cancer,
social support and health status [7, 8]. Though some of
these studies have been population-based [9, 10], others
examined speciﬁc population groups such as those living
in the community or as in-patients, [11] and most have been
conducted in developed countries [12, 13].
Nonagenarians are old enough to reﬂect exceptional
longevity, but at the same time represent a less selected
group than centenarians. Some surveys have indicated that
therelationshipbetweenriskfactorsandmortalityisdifferent
in the oldest old [14, 15]. In the old old, predictors (age, sex,
disability, self-reported health) of mortality have changed
over time, and their predictive effects have eventually
diminished [7]. It has been reported that the exponential
relationship of age with morbidity and mortality for people
aged 65–84 years does not persist in those aged 90 years or
more [15]. Age and gender were unrelated with survival in
centenarians [16].
Given the ageing population, information on character-
istics and estimates of survival of the oldest old are useful
for policy planners. However, limited information on the
health status and mortality of nonagenarians and centenari-
ans is available in the United Kingdom. We have previously
reportedcognitiveandfunctionalresultsforthewholepopu-
lationfromtheMedicalResearchCouncilCognitiveFunction
and Ageing Study (MRC CFAS) [17]. This analysis draws on
the full 10-year dataset to capture as much information as
possible on individuals aged 90 or more and 100 years or
more.The aimisto providea descriptionofthehealthstatus
and survival of a population-based cohort aged 90 years and
more.
Methods
Study population
MRC CFAS is a population-based cohort study of individ-
uals aged 65 years and over living in the community and
in institutions. The study design and methodology have
been described elsewhere ( [18], www.cfas.ac.uk). Informed
consent was obtained at entry to the study and at each
follow-up interview. The screening interviews were under-
taken between 1991 and 1994 with a response rate of 80%.
Individuals numbering 13,004 were recruited from Family
Health Services Authority lists gathered from ﬁve geograph-
icalareas.A20%stratiﬁedsub-sampleofthosescreenedwas
selected for assessment, and a similar two-phase interview
procedure was repeated2 years later. All the interview waves
were used in this analysis (years 0, 1, 2, 3, 6, 8, and 10).
Descriptive study of nonagenarians and centenarians
Nonagenarians and centenarians during the study follow-up
Individuals who were in their 90s at screening interview (S0)
and those who reached their 90s during the study follow-up
wereselectedforthedescriptiveanalysisofnonagenarians.A
total of 958 individuals had been interviewed after their 90th
birthday (See Flowchart 1 in the supplementary data on the
Journal’s website http://www.ageing.oxfordjournals.org.).
Likewise, individuals who were already aged 100 years or
more, or who reached 100 years of age during follow-up and
had interview data available were selected for the descriptive
analysis of centenarians. Twenty-four centenarians had
been interviewed after their 100th birthday (See Flowchart
1 in the supplementary data on the Journal’s website
http://www.ageing.oxfordjournals.org.).
Instruments and procedures
All individuals were interviewed by trained interview-
ers with a structured questionnaire including accommo-
dation type, social status, cognitive function and func-
tional disability—Activities of Daily Living (ADL) and
Instrumental Activities of Daily Living (IADL) [19]. The
Townsend deprivation score was chosen as a mea-
sure of area level deprivation which has shown to be
highly reliable (Cronbach’s α = 0.875) in the United
Kingdom [20, 21]. Based on the 1991 census data, a
Townsend deprivation score has been calculated from
the respondent’s postcode, from which tertiles were con-
structed.
Cognitive function was measured using the MMSE [22]
and Automated Geriatric Examination for Computer-
Assisted Taxonomy (AGECAT) organicity items [23]. If
a non-physicalitemwasmissinga person’sMMSEscorewas
set to ‘missing’. Dementia cases were derived as AGECAT
organicity O3 or above at assessment interview.
Self-reported health was measured using a 4-point scale,
based on the question ‘Would you say that for someone of
your age, your health is excellent, good, fair, or poor?’.
Disability is measured using hierarchy of need, previously
developed, based on a set of IADL and ADL [19]. This
indexhadgoodinternalconsistency(Cronbach’sα = 0.837).
Participants have ADL-IADL disability if they need help
with washing, hot meals, shoes and socks, or if they cannot
get around outside their homes. Participants have IADL
disabilityiftheyneedhelpwithheavyhouseworkorshopping
and carrying heavy bags.
Survival analysis of those who reached their 90th,
95th, and 100th birthday during the study follow-up
Individuals were ﬂagged in the Ofﬁce of National Statistics
National Health Service Central Register, resulting in
automatic notiﬁcation of death. Date of death was collected
for all individuals who died on or before 31 December 2005.
All individuals alive on 31 December 2005 were censored as
at that date.
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A total of 307, 53, and 5 individuals were excluded from
the survival analyses as they were already aged more than 90,
95 or 100, respectively, at baseline interview.
Two thousand three hundred and thirty-six individuals
reached their 90th birthday, 638 reached their 95th birthday
and 92 reached their 100th birthday during the study period.
Twoindividualsreachingtheir95thbirthdayonthecensoring
date (31 December 2005) were excluded. Survival time was
deﬁned as the time to death or censoring date from their
90th, 95th and 100th birthdays, respectively.
Statistical methods
Version 8.1 of the MRC CFAS dataset was used for the
analysis. The variables included were age, gender (women
versus men), educational level (<9 or 9 (statutory), 10–12,
and >12 years of full-time education), social class (social
class I denotes professionals; II is managerial and technical
workers; III is non-manual and manual skilled workers; IV
is partly skilled workers; and V is unskilled manual workers),
accommodation type (community accommodation versus
residential and nursing home), dementia status (yes versus
no), disability status (no disability, IADL disability only,
and IADL/ADL disability), and self-reported health status
(excellent,good,fairandpoor).Demographiccharacteristics
andhealthstatusbetweenwomenandmenfornonagenarians
andcentenarianswerecomparedusingtheMann–WhitneyU
test for continuous variables,and with the chi-square testfor
categoricalvariables.Differencesbetweennonagenariansand
centenarians were not compared due to the small numbers
available.
For the survival analysis, median survival time from 90th,
95th and 100th birthday by gender, social class, educational
level,accommodationtypeandmaritalstatuswerecalculated
using the Kaplan–Meier method. Log-rank tests were used
for testing the equality of survival among groups. Relative
riskofdeathfromgender,educationallevel,accommodation
type, marital status, and social class were derived from Cox
proportional-hazardsregressionmodels,usingunivariateand
multi-variablemodels.TheSchoenfeldresidualtestwasused
to evaluate the proportional hazards assumptions.
Analyses were undertaken using Stata 9.2 statistical
software (Stata Corp, College Station, Texas).
Results
Descriptive study
Characteristics of nonagenarians
Individuals numbering 13,004 aged 65 years or more who
participated in the MRC CFAS baseline interview formed
the sample frame. By the end of the last interview
period (September 2003), a total of 958 nonagenarians
had been interviewed. Among those nonagenarians, women
outnumbered men by 3:1. Women were more likely to be
living in residential and nursing homes, being widowed,
having some disability, with lower MMSE scores and more
likely to have dementia (Table 1).
Characteristics of centenarians
Among the 24 centenarians who were interviewed before
the censored date, 7 centenarians did not have a diagnosis
of dementia. Forty-four per cent (7/16) of centenarians had
dementia. Twelve (50%) centenarians scored 21 or less on
the MMSE. Nine (38%) centenarians could not report their
health status. Of those who could report their health status,
nine (60%) felt in good or excellent health. All centenarians,
where disability could be measured, had IADL or ADL
disability (all but one at the more severe level).
Missing data
Due to the frailty of the oldest old, many variables (MMSE
score, disability and self-reported health) have missing data
(Table 1). Further analyses shows that those with missing
values were frailer than those with complete data (data not
shown). Fifteen per cent of subjects (145) were missing in
the MMSE scores (female: 123, male: 22), more than half of
them were living in institutions and had a higher proportion
of disability.
Survival analysis of the oldest old
Table 2 provides a comparison of the median survival time
in people who reached their 90th, 95th, or 100th birthday
during the study by gender, social class, educational level,
accommodation type, and marital status. There were 1,564
(86%),456(72%)and68(74%)deathsinpeoplewhoreached
their 90th, 95th, or 100th birthday during the study follow-
up, respectively, and the total mortality rate was 22, 32 and
39 per 100 person-years, respectively (Table 2).
The univariate model shows that gender, social class
and accommodation type were predictors of mortality
in nonagenarians, while educational level, Townsend
deprivation at baseline and marital status had less impact
(Table 3). Men had a signiﬁcantly shorter survival than
women (Log-rank test: P<0.001). The median survival
time after their 90th birthday was 3.7 years for women
and 2.9 years for men (unadjusted HR: 1.2; adjusted HR:
1.3). Those living in the community had signiﬁcantly longer
survival(3.6 years)thanthoselivinginresidentialandnursing
homes (2.1 years) (unadjusted HR: 1.5, adjusted HR: 1.3).
In the multi-variable model, after adjusting for the same
set of confounders, educational level and social class did not
independentlyinﬂuencemortality,while theassociationwith
gender and accommodation type remained (Table 3).
For individuals aged 95 or more and 100 years or more,
there were consistent patterns or effects with regard to
gender, social class and education. With the oldest old, the
factors no longer reach conventional signiﬁcance, but the
gender effect and residential status are consistent with the
pattern seen in those aged 90 and above.
Discussion
People aged 90 or more and 100 years or more in this
population-based study are detailed. The sex ratio (FM) of
398A study of the oldest old in England and Wales
Table 1. Socio-demographic characteristics and health status of nonagenarians and centenarians by
gender
Nonagenarians
All Women Men Centenarians
Variables (n = 958) (n = 719) (n = 239) Pa (n = 24)
.............................................................................................................
A g ea tﬁ r s ti n t e r v i e w 91.1 91.2 91.0 0.07 100.6
(median (25th, 75th percentile)) (90.4, 92.6) (91.2, 93.0) (90.3, 92.2) (100.3, 101.1)
Age at death 94.6 95.0 93.7 102.2
(median (25th, 75th percentile)) (92.9, 97.1) (93.1, 97.6) (92.4, 95.5) 0.001 (101.6, 103.3)
(n = 825) (n = 617) (n = 208) (n = 23)
Education (years)b n (%)
≤9 566 (65) 433 (67) 133 (59) 14 (74)
10–11 167 (19) 115 (18) 52 (23) 0.08 3 (16)
≥12 135 (16) 95 (15) 40 (18) 2 (10)
Social classb n (%)
I/II 151 (20) 100 (18) 51 (26) 6 (25)
III 383 (51) 295 (54) 88 (44) 0.04 9 (38)
IV/V 179 (24) 125 (23) 54 (27) 4 (17)
Armed forces/unclassiﬁed 34 (5) 27 (5) 7 (3) 5 (21)
Accommodation type n (%)
Communityc 685 (73) 496 (70) 189 (80) 0.003 13 (54)
Residential and nursing home 259 (27) 211 (30) 48 (20) 11 (46)
Marital statusd n (%)
Married/cohabiting 106 (12) 32 (5) 74 (33) 1 (5)
Single 88 (10) 74 (12) 14 (6) 0.001 6 (27)
Widowed 669 (78) 532 (83) 137 (61) 15 (68)
Townsend deprivation indexb n (%)
Least deprivation 296 (33) 212 (31) 84 (37) 7 (30)
Middle tertile 354 (39) 271 (40) 83 (37) 0.261 9 (40)
Most deprivation 254 (28) 195 (29) 59 (26) 7 (30)
Disabilityd n (%)
No disability 121 (14) 69 (11) 52 (25) 0 (0)
IADL disability only 171 (20) 134 (21) 37 (18) 0.001 1 (6)
ADL-IADL disability 567 (66) 445 (68) 122 (57) 17 (94)
Missing 99 71 28 6
Self-perceived healthd n (%)
Excellent 151 (20) 100 (18) 51 (26) 5 (33)
Good 383 (51) 295 (54) 88 (44) 0.040 4 (27)
Fair 179 (24) 125 (23) 54 (27) 4 (27)
Poor 34 (5) 27 (5) 7 (3) 2 (13)
Missing 211 172 39 9
Dementiad n (%)
No 647 (70) 472 (68) 175 (77) 0.006 9 (56)
Yes 276 (30) 225 (32) 51 (23) 7 (44)
Missing 35 22 13 8
MMSEd n (%)
0–17 182 (23) 152 (27) 30 (14) 4 (24)
18–21 191 (24) 143 (25) 48 (23) 8 (50)
22–25 207 (27) 154 (27) 53 (25) 0.001 2 (13)
26–30 202 (26) 123 (21) 79 (38) 2 (13)
Missing 145 123 22 8
a P: for comparison of women versus men.
b Status at baseline screening (S0).
c Community accommodation (own home, granny ﬂat or warden-controlled accommodation).
d Health status of individuals in their 90s or 100s or more.
3:1 in nonagenarians reﬂects the UK national ﬁgures [3]. As
at younger ages, women were more likely to be in worse
health than men, based on physical and cognitive function,
as well as being more likely to live in residential and nursing
homes, and to be widowed [17]. Median survival time was
3.5, 2.3, and 2.1 years for those aged 90, 95 and 100 years of
age during the study follow-up, respectively.
The limitations of the analyses need to be taken into
consideration. Of those who reached their 90s during the
timeofthestudyorfurther follow-up,interviewinformation
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Table 2. Median survival times of those who reached their 90th, 95th and 100th birthday during the study
follow-upa
Those reached 90th birthday (2,336) Those reached 95th birthday (638) Those reached 100th birthday (92)
IQR IQR IQR
Median Median Median
Variables n (95% CI) 25th 75th Pn (95% CI) 25th 75th Pn (95% CI) 25th 75th P
........................................................................................................................
Gender
Women 1,722 3.7 (3.5–4.0) 1.7 6.4 0.001 512 2.3 (2.1–2.6) 1.0 4.1 0.4 80 2.1 (1.7–2.6) 1.0 3.4 0.3
Men 614 2.9 (2.6–3.1) 1.4 5.3 124 2.0 (1.2–3.1) 0.6 4.2 12 2.2 (0.5–2.3) 0.6 2.3
Education (years)
≤9 1,430 3.5 (3.2–3.7) 1.6 5.9 0.024 382 2.4 (2.1–2.7) 0.9 4.1 0.4 52 2.1 (1.7–2.3) 1.4 2.9 0.3
10–11 454 3.8 (3.2–4.4) 1.6 6.4 124 2.1 (1.7–2.5) 1.1 3.7 15 2.3 (0.6–2.6) 0.7 2.6
≥12 378 3.8 (3.3–4.3) 1.8 6.9 101 2.9 (1.9–3.6) 0.8 4.4 17 2.7 (0.8–4.1) 0.8 4.1
Social class
I/II 758 3.9 (3.5–4.2) 1.6 6.8 0.042b 197 2.7 (2.1–3.1) 1.0 4.4 0.8 29 2.1 (0.8–2.5) 0.5 2.6 0.4
III 1,027 3.4 (3.1–3.7) 1.6 6.0 275 2.4 (2.1–2.7) 1.0 4.0 36 2.0 (1.4–1.9) 1.0 3.2
IV/V 432 3.5 (3.1–3.8) 1.6 6.0 113 2.0 (1.7–2.6) 1.0 3.9 13 2.3 (1.1–2.9) 1.2 2.9
Armed
forces/unclassiﬁed
119 2.5 (2.1–3.3) 1.2 4.8 51 1.9 (0.9–1.9) 0.7 4.3 14 2.2 (0.5–4.4) 0.7 4.4
Townsend
deprivation index
Least deprivation 762 3.8 (3.4–4.1) 1.6 6.5 0.2 201 2.6 (2.1–3.0) 1.1 4.7 0.2 31 2.1 (1.7–2.7) 1.4 3.2 0.7
Middle tertile 803 3.6 (3.3–3.9) 1.7 6.0 223 2.3 (2.0–2.8) 0.9 4.1 35 2.3 (1.0–2.9) 0.8 3.4
Most deprivation 681 3.2 (2.9–3.5) 1.5 5.9 181 1.9 (1.4–2.5) 0.9 3.6 21 1.7 (0.9–2.1) 0.9 2.2
Accommodation
type
Community 2,192 3.6 (3.4–3.8) 1.6 6.2 0.001 567 2.3 (2.1–2.6) 1.0 4.1 0.2 71 2.2 (1.9–2.6) 1.0 3.2 0.03
Residential or nursing
home
318 2.1 (1.8–2.8) 0.8 4.5 62 1.7 (1.3–2.8) 0.8 4.2 20 1.2 (0.5–2.6) 0.5 2.6
Marital status
Married/cohabiting 717 3.3 (2.8–3.7) 1.4 5.7 0.2 117 2.5 (1.7–2.8) 0.7 4.9 0.8 10 2.3 (0.4–3.0) 1.0 2.9 0.7
Single 235 3.5 (2.9–4.3) 1.6 6.0 76 2.0 (1.3–2.9) 0.8 4.5 16 1.8 (0.9–2.7) 0.8 3.7
Widowed 1,343 3.7 (3.4–4.0) 1.7 6.3 417 2.4 (2.1–2.7) 1.1 4.0 59 2.1 (1.7–2.5) 0.9 2.7
a Individuals for this survival analysis are those who reached their 90th, 95th and 100th birthday during the study follow-up. All variables were
from baseline screen.
b Comparison among the I/II, III, and IV/V groups.
was only available on 45%, which limited analysing the
effect of disability and self-reported health on survival. At
baseline, the response rate was good for all ages (80% in
all age groups). Most other studies which report response
rates are lower for this age group. Only 15% (273/1,800)
participated in the Tokyo Centenarian Study [24], and 58%
in the Heidelberg study [6]. Attrition analyses from our
cohort showed that dropout not due to death was higher in
the older age groups [25]. Mortality information is from the
nationalregistrationsystem,andcantherefore,beconsidered
relatively complete. Individuals in our analysis of median
survival time reached the required birthday after the start
of the study, hence, the attrition effects will not affect
the survival data. This study, therefore, provides accurate
estimates of median survival time of the oldest old for
speciﬁc age groups. There are very little data with which to
compare these ﬁndings [12].
Consistentwithpreviousstudies [5, 9],genderdifferences
in old-age health are quite pronounced in our study. Older
women are much more likely to be living in residential
and nursing homes, be widowed, have some disability, have
lower MMSE scores and more likely to have dementia than
older men.Twenty-seven per cent of female nonagenarians
and 14% of male nonagenarians scored 17 or below on the
MMSE. This rate was higher than the Leiden 85-plus [5]
study which showed that 17% of individuals aged 85 years
and above had a MMSE score of 18 or less [5], but almost
15% of individuals could not complete the MMSE which
indicates a very high level of cognitive impairment in the
oldest old. Further analysis shows that those with missing
values in MMSE were frailer (worse disability, poorer self-
reported health, demented) than those with complete data.
None of those with missing values in MMSE had a history
of stroke, and 57 reported having hearing problems.
Disabilities are extremely common in the very old. A
high prevalence of disability was found in nonagenarians
and centenarians. About 89% of nonagenarian women and
75% of nonagenarian men reported having IADL or ADL
disability, similar to results of Leiden 85-plus study [5]. All
centenarians had IADL or ADL disability. The sample of
men was too small to make gender-speciﬁc observations
in centenarians. The validity of self-reported health and
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Table 3. Hazard ratio for death of those who reached
90th, 95th, and 100th birthday during the studyb
Those reached Those reached Those reached
90th birthday 95th birthday 100th birthday
n = 2258 n = 603 n = 84
Variables Adjusted HRa Adjusted HRa Adjusted HRa
(95% CI) (95% CI) (95% CI)
...............................................................
Gender
Women 1 1 1
Men 1.3 (1.1–1.5) 1.2 (0.9–1.5) 1.3 (0.6–2.9)
Education (years)
≤91 1 1
10–11 1.0 (0.8–1.1) 1.1 (0.8–1.4) 1.2 (0.6–2.4)
≥12 0.8 (0.8–1.1) 0.9 (0.7–1.2) 0.6 (0.3–1.3)
Social class
I/II 1 1 1
III 1.1 (1.0–1.3) 1.1 (0.8–1.4) 0.8 (0.4–1.6)
IV/V 1.1 (0.9–1.3) 1.1 (0.8–1.5) 0.8 (0.3–1.9)
Armed
forces/unclassiﬁed
1.2 (0.9–1.6) 1.2 (0.8–2.0) 0.8 (0.3–1.9)
Accommodation type
Community 1 1 1
Residential/nursing
home
1.3 (1.1–1.6) 1.2 (0.8–1.6) 1.5 (0.8–2.8)
a Adjusted for the same variables in the table.
b Some subjects were excluded from multi-variable analysis due to being
missing in one or more variables.
symptoms has been widely discussed [26]. Around 71% of
people aged 90 years or more rated their overall health as
excellent or good compared with others of the same age.
Women rated their health much better than men [27].
Gender is one of the best predictors of mortality known
in the literature [7]. In this study, on average, women aged
90 years live longer than men, while at age 100, survival is
largely similar for both men and women. Educational level
has been found to predict mortality in younger old [12].
Our results showed that individuals aged 90 years or more,
with less than 9 years’ education, had a median survival time
of 3.5 years compared with 3.8 years for those with higher
education, and a difference is seen at all ages. However,
after adjusting for other covariates, this effect is attenuated,
which differs from the result of the Danish 1905 Cohort
Survey [12].
Our results showed that marital status was not
associated with shorter survival in contrast to results
in the younger old, which showed that unmarried men
and women have higher mortality from all causes [28],
and married individuals showed lower total covariate-
adjusted death rates [12, 26]. Some other studies have found
gender differences in mortality by marital status and/or
accommodation types [29, 30]. Our analyses indicate that
any protective effect of marriage on mortality is limited or
weak in the oldest old.
In conclusion, even in the very oldest age groups,
most people are living in non-institutionalised settings, and
gender difference in survival persists into the 90s. After
age 100, the mortality is very high in all groups with small
numbers of individuals, hence, limiting the ability to detect
any differences between different groups. The pattern of
mortality prediction showed that being male and living in
residential and nursing homes predicted mortality in those
aged 90 years or more. Some factors including marital status,
accommodation type and low education do not persist to
inﬂuence mortality in the oldest old.
Key points
• Large UK-based multi-centre study describing the
characteristics of the oldest old in representative
population. Even at the very oldest ages, the majority
live in non-institutionalised settings.
• Beingmaleandlivingininstitutionalisedsettingsshortens
survival in those aged 90 years and more. After age 100
the mortality rate is so high that no difference can be
detected between different groups.
Acknowledgements
We thank the colleagues in the MRC CFAS study group for
their cooperation in data collection and management. We
are also grateful to all the respondents, their families and
their primary care teams from across the country, for their
continued participation in the CFAS.
Funding
MRC CFAS was funded by the Medical Research Council
(MRC/G9901400)andDepartmentofHealth(grantnumber
MRC/G40077). The sponsors played no role in the design,
execution analysis or writing of the study. The researchers
are independent of the funding bodies. FM was additionally
funded by MRC/U.1052.00.0400.
Conﬂict of interest
None.
Ethical approval
MRC CFAS has Multi-centre Research Ethics Committee
approval and ethical approval from the relevant Local
Research Ethics Committees. All participant gave their
informed consent.
Supplementary data
Supplementary data for this article are available online at
http://ageing.oxfordjournals.org.
References
1. Ofﬁce for National Statistics U. Life expectancy at birth
(years), United Kingdom, males and females, 1991–1993 to
2002–2004, Ofﬁce for National Statistics, UK, 2005.
401J. Xie et al.
2. Thatcher R. The demography of centenarians in England and
Wales. Popul 2001; 13: 139–56.
3. Cecilia Tomassini. The demographic characteristics of the
oldest old in the United Kingdom. Popul Trends 2005; 120:
15–22.
4. Government Actuary’s Department. Projected populations
at mid-years by age last birthday in ﬁve-year age group,
http://www.gad.gov.uk/Population/2004/uk/wuk025y.xls,
2004.
5. Bootsma-vanderWA,GusseklooJ,deCraenAJet al.Disability
in the oldest old: ‘‘can do’’ or ‘‘do do’’? J Am Geriatr Soc 2001;
49: 909–14.
6. Kliegel M, Moor C, Rott C. Cognitive status and development
in the oldest old: a longitudinal analysis from the Heidelberg
Centenarian Study. Arch Gerontol Geriatr 2004; 39: 143–56.
7. Ben-Ezra M, Shmotkin D. Predictors of mortality in the old-
oldinIsrael:theCross-sectionalandLongitudinalAgingStudy.
J Am Geriatr Soc 2006; 54: 906–11.
8. Holwerda TJ, Schoevers RA, Dekker J et al. The relationship
between generalizedanxietydisorder,depressionandmortality
in old age. Int J Geriatr Psychiatry 2007; 22: 241–9.
9. StraussEv,Guero-TorresH,KareholtIet al.Womenaremore
disabled in basic activities of daily living than men only in very
advanced ages: A study on disability, morbidity, and mortality
from the Kungsholmen Project. J Clin Epidemiol 2003; 56:
669–77.
10. Vinkers DJ, Stek ML, Gussekloo J et al., The Leiden 85-plus
Study. Does depression in old age increase only cardiovascular
mortality? Int J Geriatr Psychiatry 2004; 19: 852–7.
11. Bassuk SS, Berkman LF, Amick BC III. Socioeconomic status
and mortality among the elderly: ﬁndings from four US
communities. Am J Epidemiol 2002; 155: 520–33.
12. Nybo H, Petersen HC, Gaist D et al. Predictors of mortality in
2,249 nonagenarians–the Danish 1905-Cohort Survey. J Am
Geriatr Soc 2003; 51: 1365–73.
13. Dewey ME, Copeland JR. Dementia in centenarians. Int J
Geriatr Psychiatry 2001; 16: 538–9.
14. H u i s m a nM ,K u n s tA E ,A n d e r s e nOet al. Socioeconomic
inequalities in mortality among elderly people in 11 European
populations.JEpidemiolCommunityHealth2004;58:468–75.
15. Menotti A,Kromhout D,NissinenAet al.Short-termall-cause
mortality and its determinants in elderly male populations in
Finland, The Netherlands, and Italy: the FINE Study. Finland,
Italy, Netherlands Elderly Study. Prev Med 1996; 25: 319–26.
16. Shimizu K, Hirose N, Arai Y et al. Determinants of further
survival in centenarians. Geriatr Gerontol Int 2001; 1: 14–7.
17. Melzer D, McWilliams B, Brayne C et al. Proﬁle of disability in
elderly people: estimates from a longitudinal population study.
BMJ 1999; 318: 1108–11.
18. Wilkinson TJ, Sainsbury R. The association between mortality,
morbidity and age in New Zealand’s oldest old. Int J Aging
Hum Dev 1998; 46: 333–43.
19. Jagger C, Arthur AJ, Spiers NA et al. Patterns of onset of
disability in activities of daily living with age. J Am Geriatr Soc
2001; 49: 404–9.
20. Townsend P, Phillimore P, Beattie A. Health and Deprivation:
Inequality and the North. London: Croom Helm, 1988.
21. Gordon D. Census based deprivation indices: their weighting
and validation. J Epidemiol Community Health 1995; 49:
S39–44.
22. Folstein MF, Folstein SE, McHugh PR. ’’Mini-mental state’’.
A practical method for grading the cognitive state of patients
for the clinician. J Psychiatr Res 1975; 12: 189–98.
23. CopelandJR,DeweyME,Grifﬁths-JonesHM.Acomputerized
psychiatricdiagnosticsystemandcasenomenclatureforelderly
subjects: GMS and AGECAT. Psychol Med 1986; 16: 89–99.
24. Hirose N, Arai Y, Gondoh Y et al. Tokyo Centenarian Study:
Aginginﬂammationhypothesis[MiscellaneousArticle].Geriatr
Gerontol Int 2004; 4: S182–5.
25. Matthews FE, Chatﬁeld M, Brayne C. An investigation of
whether factors associated with short-term attrition change or
persist over ten years: data from the Medical Research Council
Cognitive Function and Ageing Study (MRC CFAS). BMC
Public Health 2006; vol6 185.
26. Greiner PA, Snowdon DA, Greiner LH. Self-rated function,
self-rated health, and postmortem evidence of brain infarcts:
ﬁndings from the Nun Study. J Gerontol B Psychol Sci Soc Sci
1999; 54: S219–22.
27. GuralnikJM,LeveilleSG,HirschRet al.Theimpactofdisability
in older women. J Am Med Womens Assoc 1997; 52: 113–20.
28. Malyutina S, Bobak M, Simonova G et al. Education, marital
status, and total and cardiovascular mortality in Novosibirsk,
Russia: a prospective cohort study. Ann Epidemiol 2004; 14:
244–9.
29. Goldman N, Korenman S, Weinstein R. Marital status and
health among the elderly. Soc Sci Med 1995; 40: 1717–30.
30. Martelin T, Koskinen S, Valkonen T. Sociodemographic
mortality differences among the oldest old in Finland. J
Gerontol B Psychol Sci Soc Sci 1998; 53: S83–90.
Received 25 April 2007; accepted in revised form 30 November
2007
402